Abstract. The object of this paper is to introduce some new strongly invariant ^4-summable sequence spaces defined by a sequence of modulus functions T = (fk) in a seminormed space, when A = (a n k) is a non-negative regular matrix. Various algebraic and topological properties of these spaces, and some inclusion relations between these spaces have been discussed. Finally, we study some relations between ^-invariant statistical convergence and strong invariant A-summability with respect to a sequence of modulus functions in a seminormed space.
Introduction and preliminaries
By w we shall denote the space of all scalar sequences, ,c and Co denote the spaces of bounded, convergent and null sequences x = {xk) with complex terms, respectively, normed by ||:r||oo = sup fc A sequence x € ioo is said to be almost convergent if all Banach limits of x coincide (see Banach [2] ). Let c denote the space of all almost convergent sequences. Lorentz [12] proved that c = {x G loo lim t mn (x) exists, uniformly in n}, m-too where t mn (x) = (m + x k+n-The space [c] of strongly almost convergent sequences was introduced by Maddox [15] and also independently by Freedman et al. [7] as follows.
[c] = {x G £oo : lim t mn (\x -le|) = 0uniformly in n, for some/}, m->oo where e = (1,1,1,...).
Schaefer [26] defined the cr-convergence as follows.
Let a be an one-to-one mapping of the set of positive integers into itself. A continuous linear functional (f> on ¿OQ is said to be an invariant mean or a cr-mean if and only if (i) (f>(x) > 0 when the sequence x -(x n ) has x n > 0 for all n, (ii) cf)(e) = 1, and (iii) 4>{x a{n )) = (f>(x) for all x G Let V a denote the set of bounded sequences which have unique cr-mean. It is known (see [26] ) that In case a is the translation mapping n -> n + 1, a cr-mean reduces to the unique Banach limit and V a reduces to c. A cr-mean extends the limit functional on c in the sense that 4>{x) = limx for all x G c if and only if a has no finite orbits; that is to say, if and only if for all n > 0, j > 1, (ji(n) / n (see Mursaleen [18] ).
Just as the concept of almost convergence led naturally to the concept of strong almost convergence, <j-convergence leads naturally to the concept of strong cr-convergence. A sequence x = (x^) is said to be strongly cr-convergent if there exists a number I such that (1) {\x k -l\)eV a with the limit zero, (see Mursaleen [19] Let A = (a n fc) be an infinite matrix with real or complex numbers. A number sequence x = () is called j4-summable to a number I if the series A n x = Ylk~Li a nk x k converge for all n G N and lim n A n x = I. A matrix method A is called regular if all convergent sequences x = (xk) are A-summable and lim n A n x = lim^ x^. It is known (see [5] , Theorem 4.1, II) that A is regular if and only if (Ti) lim" a n k = 0 (fc 6 N), (T 2 ) lim" J2k a nk = 1, (T 3 ) sup n £fc |a n fc| < oo.
We will denote the set of all non-negative regular matrices by T + . Cesaro method C\ = (c n k), where c n k -l/n ii k < n and c n k = 0 otherwise, is A sequence x = (x^) is said to be strongly A-summable with index p > 0 to I if (see [13] ) 1™« S^! a n k\xk ~ A p = 0-The set of all strongly A-summable sequences is denoted by w p A . Recall [16, 23] 
(iii) / is increasing, (iv) / is continuous from the right at 0.
Because of (ii), |f(t) -f(u)\ < f(\t -u|) so that in view of (iv), / is continuous everywhere on [0, oo). A modulus may be unbounded (for example, f(t) -t p ,0 < p < 1) or bounded (for example, f(t) = jq^). Ruckle [23] , Maddox [16] and other authors used modulus function to construct new sequence spaces. In [10, 11, 22] some new sequence spaces are defined by means of a sequence of modulus functions T = (fk)-
The main object of this paper is to introduce and study the sequence spaces JVQ(A a , T, q), w p (A a , !F, q) and w^0(A a , T, q) defined by means of sequence of modulus functions T in a seminormed space, when A e T + . The definition of these sequence spaces is given in the following section. In §3, we propose to study various algebraic and topological properties of these spaces, and some inclusion relations between these spaces have been discussed. In §4, a new concept of ^4-invariant statistical convergence in a seminormed space is introduced. Some relations between ^4-invariant statistical convergence and strong invariant ^4-summability with respect to a sequence of modulus functions has been investigated.
Notation and definitions
Throughout the paper X denotes a seminormed space with seminorm q, T = (fk) is a sequence of modulus functions and A = (a n k) is a nonnegative regular matrix. The symbol w(X) denotes the space of all X-valued sequences. We define the following sequence spaces and vj^o(A a , q) when f k (t) = t for all k. If x G w p (A a -,F, q), we say that x is strongly invariant ^4-summable to I with respect to the sequence of modulus functions T and a sequence x G w^0(A (T ,J r ,q) is called strongly invariant ^-bounded with respect to T.
Linear topological structure of ^{Aa^F^q) space and inclusion theorems
In this section we examine some algebraic and topological properties of WQIA^,^7, q) space and investigate some inclusion relations between these spaces. The proof is a routine verification by using standard techniques and hence is omitted. Proof. 
THEOREM 3.2. For a non-negative regular matrix A = (a n k), v^A^T, q) is a topological linear space with paranorm defined by

DEFINITION 3.7 ([27]
). Let qi and <72 be seminorms on a linear space X. Then qi is stronger than q2 if there exists a constant L such that 92 < Lq\{x) for all x G X. If each is stronger than the other, qi and q-2 are said to be equivalent. qi is equivalent to q 2 , we have w^A^, F, qi) = WQ(AO-, F, q2) .
Proof. The proof of (i) is straightforward,
(ii) Let x e w%(A a ,T,qi). Then 
Comparison with A-invariant statistical convergence
In this section we investigate some inclusion relations between A-invariant statistical convergence and strong invariant A-summability with respect to a sequence of modulus functions T.
The idea of statistical convergence was introduced by Fast [6] and studied by various authors (e.g. [4] , [9] , [10] , [17] , [24] ).
For A G T + , Freedman and Sember [8] defined A-density as follows. In particular case A = C\, the A-density is called the asymptotic density. Using A-density, we introduce the following definition. We shall denote the set of all ^-invariant statistically convergent sequences by st(A cr ,q).
If X = C, q(x) = |x|, then this definition reduces to the definition introduced by Nuray and Savas [20] . Since lim n X)feeL £ i a nk = 0 uniformly in i and using (I2), we get lim n a n (i) < 
